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DETAILED ACTION 

1 . The amendment filed on 3/20/06 has been entered. Applicant has amended the 
specification, drawings, and claims 1, 3, 4, 6, 13, 17, 24, 26, 27 and 30. Claims 7 and 
23 are cancelled. 

Drawings 

2. The amended drawing filed on 3/20/06 is approved. The objections to the 
drawing are withdrawn. 

Specification 

3. The amended specification filed on 3/20/06 is approved. The objections to the 
specification are withdrawn. 

Claim Objections 

4. Claims 1, 13, 20 and 24 are objected to because of the following informalities: 
The "... the solder past ..." must be changed to "... the solder paste 

Appropriate correction is required. 

Claim Rejections - 35 USC § 102 

5. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 1 02 that 
form the basis for the rejections under this section made in this Office action: 

(e) the invention was described in (1) an application for patent, published under section 122(b), 
by another filed in the United States before the invention by the applicant for patent or (2) a 
patent granted on an application for patent by another filed in the United States before the 
invention by the applicant for patent, except that an international application filed under the treaty 
defined in section 351(a) shall have the effects for purposes of this subsection of an application 
filed in the United States only if the international application designated the United States and 
was published under Article 21(2) of such treaty in the English language. 

6. Claims 1, 3-6, 8-13, 24 and 26-31 are rejected under 35 U.S.C. 102(e) as being 
anticipated by Tanabe et al. (US 6902102). 
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Regarding claim 1, as shown in figures 5, 12 and 17, Tanabe et al. disclose a 
printed wiring board (PWB) comprising: 

(a) A major surface (top surface of circuit board 10 for example); 

(b) a plurality of copper pads 14 and 171 (soldering/copper lands, col. 8: 20-24 
and 52-57, col.21:37, and col. 30:51) on the major surface,; 

(c) a plurality of electronic components 12, 16, 18, and 175 (col.2 1:52-67 and 
col. 31: 19-28) which are inherently including one or more microchips, discrete 
components, electrical connectors, and EMI shields; 

(d) a plurality of solder joints 150 (solder fillets, col.9:49-59, and col.22:32) 
formed between the copper pads and the electronic components; 

(e) the solder joints comprising a lead-free solder (col. 30: 62-64), 

(f) the solder joints are formed by: 

- coating the copper pads with an organic solderability preservative 
(organic solvent - organic activator for soldering, col. 2:28-34, col. 3:59-65, and 
col.35:25-36), 

- depositing a solder paste 150 (solder fillet, col.22:32 and col. 18:24-34) 
that includes the lead-free solder over the organic solderability preservative (col. 3:59- 
65, col.21:45-58, col.30:41-67), 

- and heating the PWB in an air atmosphere (figure 13 and col. 23:44-52, 
col.24:3-9, col.24:61-64); and 
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(g) a ratio of the solder paste thickness to the minimum inter-pad spacing is at 
least 0.5 (bottom figure 12, at component 18, the thickness of fillet 150 is larder than 
haft the inter-pad spacing). 

Examiner remarks: Figure 12 does not show the scale of the pad spacing 
relating to the thickness of the solder. However, one ordinary skill in the art would 
recognize that the thickness of solder fillet 150 is larger than the spacing of pads 14. 
Furthermore, Tanabe et al. disclose an evaluation of solder property and flow soldering 
in column 31, line 63 continuing column 33, line 55, suggesting that the limitation 
between the solder paste thickness in relation with the inter-pad spacing is within an 
ordinary routine skill in the art. Moreover, it has been held that where the general 
conditions of a claim are disclosed in the prior art, discovering the optimum or workable 
ranges involves only routine skill in the art. In re Aller, 105 USPQ 233. 

It is further noted that, the limitations regarding the method of fabricating the 
solder joint (limitation 1(f) above) is a process limitation in a product claim and is treated 
in accordance with MPEP 21 13. As this process limitation results in a product structure 
that is the same as the product of Tanabe et al., then Tanabe et al. anticipate the 
limitation. 

Regarding claim 3, Tanabe et al. disclose the solder essentially consisting of 
one or more materials selected from the group including silver, tin, and copper, see 
column 30, lines 53-54. 

Regarding claim 4, Tanabe et al. disclose the solder paste comprises rosin 
mildly activated flux for use as a flux activator, see column 35, lines 20-24. 
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Regarding claim 5, Tanabe et al. disclose a solder paste of 1 .6 mm thickness, 
see column 18, line 32 and lines 53-55. 

Regarding claim 6, Tanabe et al. disclose the solder comprises tin, silver and 
copper where copper is 0.75% and more than 90% is preferable which is inherently 
disclosed the limitation of 95.1-95.9% tin and 3.6-4.0% silver (see column 30, lines 62- 
64), the solder paste comprises rosin mildly activated flux (flux activator, claim 4 
above), and the solder paste has a thickness of 1 .6 mm (claim 5 above) when applies 
to the copper pads coated with the organic solderability preservative. 

Regarding claims 8-9, Tanabe et al. disclose every limitation as shown in claim 
1 above including shields and electrical connectors. 

Regarding claim 10, Tanabe et al. disclose every limitation as shown in claim 1 
above including organic solderability preservative on the copper pads. 

Regarding claim 11, Tanabe et al. disclose the solder comprises tin, silver and 
copper where copper is 0.75% and more than 90% is preferable which is inherently 
disclosed the limitation of 95.1-95.9% tin and 3.6-4.0% silver, see column 30, lines 62- 
64. 

Regarding claim 12, Tanabe et al. disclose the solder comprises copper and the 
copper is present in an amount of 0.75%, see column 30, line 54. 

Regarding claim 13, Tanabe et al. disclose a method of manufacturing a PWB 
comprising; 

(a) Manufacturing a PWB that comprises a plurality of copper pads including 
exposed copper surfaces, as shown in claim 1(b) above; 
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(b) coating the copper pads with an organic solderability preservative, as shown 
in claim 1(f) above; 

(c) depositing a solder paste that includes a lead-free solder on the organic 
solderability preservative coated copper pads, as shown in claim 1(d)-(g) above 
including a ratio of the solder paste thickness to the minimum inter-pad spacing is at 
least 0.5 (also see examiner remarks in claim 1); 

(d) positioning a plurality of circuit components on the PWB, such that contact 
areas 176 (lead terminal) of the components are in contact with the solder paste 173, 
see figure 17C and column 31, lines 8-18; 

(e) heating the PWB to a temperature above a liquidous temperature of the lead- 
free solder in an air atmosphere, as shown in claim 1(f) above. 

Regarding claim 24, Tanabe et al. disclose a method of manufacturing a PWB 
comprising: 

(a) Fabricating a PWB that includes a plurality of copper pads, as shown in claim 
1(b) above; 

(b) coating the copper pads with an organic solderability preservative, as shown 
in claim 1(f) above; 

(c) depositing one or more oversized patches of a solder paste (considering the 
solder paste of 1 .6 mm as an oversized patch - see claim 5 above) that include a lead- 
free solder on the organic solderability preservative coated copper pads (as shown in 
claim 1(d)-(g) above) and a ratio of the solder paste thickness to the minimum inter-pad 
spacing is at least 0.5 (see examiner remarks in claim 1); 
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(d) placing one or more electrical components on the PWB, such that contact 
areas 176 (lead terminal) of the components are in contact with the solder paste 173 
overlying the copper pads, see figure 17C and column 31, lines 8-18; 

(e) heating the PWB to a temperature above a liquidous temperature of the lead- 
free solder in an air atmosphere, as shown in claim 1(f) above. 

Regarding claim 26, Tanabe et al. disclose the solder essentially consisting of 
one or more materials selected from the group including silver, tin, and copper, see 
column 30, lines 53-54. 

Regarding claim 27, Tanabe et al. disclose the solder paste comprises rosin 
mildly activated flux for use as a flux activator, see column 35, lines 20-24. 

Regarding claims 28-29, Tanabe et al. disclose a plurality of electronic 
components 12, 16, 18, and 175 (col.21:52-67 and col. 31 : 19-28) which are inherently 
including one or more microchips, discrete components, electrical connectors, and EMI 
shields. 

Regarding claim 30, Tanabe et al. disclose the solder comprises tin, silver and 
copper where copper is 0.75% and more than 90% is preferable which is inherently 
disclosed the limitation of 95.1-95.9% tin and 3.6-4.0% silver, see column 30, lines 62- 
64. 

Regarding claim 31, Tanabe et al. disclose the solder comprises copper and the 
copper is present in an amount of 0.75%, see column 30, line 54. 

Claim Rejections - 35 USC § 103 
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7. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or 
described as set forth in section 102 of this title, if the differences between the 
subject matter sought to be patented and the prior art are such that the subject 
matter as a whole would have been obvious at the time the invention was made to a 
person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

8. The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1, 148 
USPQ 459 (1966), that are applied for establishing a background for determining 
obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating obviousness or 
nonobviousness. 

9. Claims 2, 14-22 and 25 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Tanabe et al. (US 6902102), and claim 18 is rejected in view of Kim 
et al. (US 6479755). 

Regarding claims 2, 14 and 25, Tanabe et al. disclose every limitation as 
shown in claims 1,13 and 24 above, but failed to disclose the inter-pad spacing of less 
than 0.25 mm. 

It is old and known in the art that IC chips having inter-pin or contact pad spacing 
of less than 0.25 mm are available commercially. Thus, the pads or land spacing must 
fit the contact elements of the chips. 

Therefore, it would be obvious to one of ordinary skill in this art at the time of 
invention to have made an inter-pad spacing of less than 0.25 mm in order to mount 
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electronic components that have lead terminals' spacing of less than 0.25 mm. 
Furthermore, it has been held that where the general conditions of a claim are 
disclosed in the prior art, discovering the optimum or workable ranges involves only 
routing skill in the art. In re Aller, 105 USPQ 233. 

Regarding claims 15 and 16, Tanabe et al. disclose organic solderability 
preservative for coating of the copper pads to protect the copper from oxidation and 
also as an activator. The organic solderability preservative includes antioxidant and 
other additives (conventional activator), see column 19, lines 45-47. It is also noted 
that organic base solderability preservation is well known in the art for coating copper 
pad against oxidation before processing of soldering. The group of antioxidant 
compound containing benzimidazole, benzotriazoles, and imidazole is an organic base 
antioxidant compound, which is well known for coating copper. Therefore, it is 
inherently that the conventional activator includes the substituted benzimidazole, 
benzotriazoles, and imidazole. 

Regarding claim 17, Tanabe et al. disclose the heating the PWB to a 
temperature above a liquidous temperature of solder for 60 seconds, see column 32, 
lines 9-13. 

Regarding claim 18, Tanabe et al. disclose every limitation as shown in claims 
1 , 13 and 14 above but failed to disclose the using of non step down stencil; even 
through, depositing solder paste by using a stencil is well known in the art for reflowing 
soldering. 
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(a) Kim et al. disclose a board surface-mounting device including a plurality of 
conductive leads 22 mounted on and electrically connected to a plurality of conductive 
pads 36 and 40 formed on a surface 12 of circuit board 10. The conductive pad is 
coated with solder deposit 50, The solder deposit is a solder paste and formed by 
using a stencil. See column 1, lines 24-40 and column 4, line 67 continuing column 5, 
line 1, and figures 1 and 2. 

(b) It would have been obvious to one having ordinary skill in the art at the time 
the invention was made to employ the teaching of Kim et al. on the PWB of Tanabe et 
al., because stencil is simple and cheap to manufacture and if only one surface is used 
for mounting electronics components instead of both surfaces as disclosed by Tanaba 
et al. Furthermore, depending on a typical application, if a uniform soldering is 
required, a non-step down stencil is used; otherwise, and a step down stencil is used if 
the thickness of solder paste is varied. 

Regarding claim 19, Tanabe et al. disclose every limitation as shown in claims 1 
and 14 above, wherein: positioning a plurality of electronic components 12, 16, 18, and 
175 (col.21:52-67 and col. 31 :1 9-28) on the PWP inherently comprises positioning one 
or more components selected from a first group consisting of electrical connectors and 
shields on the PWB, and one or more components selected from a second group 
consisting of microchips and discrete components. 

Regarding claim 20, Tanabe et al. disclose every limitation as shown in claims 3 
and 14 above wherein: depositing a solder paste that includes a lead-free solder on the 
organic solderability preservative coated copper pads (as shown in claim 1(d)-(g) 
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above) comprises depositing a solder paste that includes a solder that consists 
essentially of one or more materials selected from the group consisting of tin, silver and 
copper. 

Regarding claim 21, Tanabe et al. disclose every limitation as shown in claims 4 
and 20 above wherein: depositing a solder paste that includes the solder that consists 
essentially of one or more materials selected from the group consisting of tin, silver and 
copper comprises depositing a solder paste that comprises a rosin active solder flux. 

Regarding claim 22, Tanabe et al. disclose depositing a solder paste that 
include lead free solder (see claim 1 above) on the organic solderability preservative 
coated copper pads comprises a solder that comprises tin and silver, see column 30, 
line 55. 

Response to Arguments 

10. Applicant's arguments with respect to claims 1-31 have been considered but are 
moot in view of the new ground(s) of rejection with the same references art. 

Conclusion 

1 1 . Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Hoa C. Nguyen whose telephone number is 571-272- 
8293. The examiner can normally be reached on M-F. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Kammie Cuneo can be reached on 571-272-1957. The fax phone number 
for the organization where this application or proceeding is assigned is 703-872-9306. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 



Hoa C. Nguyen 
5/25/06 
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